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Basis of the report 



Non-establishment of opinion with regard to novelty, inventive stq> and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the mtemational application 

Certain observations on the international application 
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I. Basis of the report 



1 . With regard to tiie elements of the international application:* 
^ the international application as originally filed 

I I the description: 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



I I the claims: 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



_ , filed with the letter of 



I I the drawings: 
pages 



, as originally filed 
, filed with the demand 



. , filed with the letter of 



I I the sequence listing part of the description: 



pages 
pages 



, as origmally filed 

. , filed with the demand 



. , filed with the letter of 



2. With regard to the language, all the elements marked above were available or fiimished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I the language of a translation fimiished for the purposes of intemational search (under Rule 23. 1 (b)). 
I the language of publication of the intemational application (undo- Rule 48.3(b)). 

f~ the language of the translation fiimished for the purposes of international prelimuiary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the intemational 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the intemational application in written form. 

I I filed together with the intemational application in computer readable form. 

I I fiunished subsequently to this Authority in written form. 

I I fimiished subsequently to this Authority in computer readable fomL 

I I The statement that the subsequently fiimished written sequence listing does not go beyond the disclosure m the 
intemational application as filed has been fiimished. 

I I The statement that die information recorded in computer readable form is identical to the written sequence listing has 
been fiimished. 



4.n 



The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. . 

[~| the drawings, sheets/fig : ^ 



^ I I This report has been established as if (some of) the amendments had not been made» since they have been 
■ ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



considered to go 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed** and are not annexed to this report since they do not contain amendments (Ride 70 J 6 
and 70.17). 

**Any replacement sheet containing such amendments must be r^erred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-12 



1-12 



1-12 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

The documents that are cited in the international search 
report are indicated as ^Mocxament 1" through ^Mocument 4, 
as indicated below. 



Document 1: JP 62-89566 A (Shinagawa Refractories Co., 

Ltd. ) , 24 April 1987 
Document 2: JP 2001-105106 A (NKK Corp.), 17 April 2001 
Document 3: JP 6-269913 A (Toshiba Ceramics Co., Ltd.), 

27 September 1994 
Document 4: US 6425505 Bl (Vesuvius Crucible Co.), 30 

July 2002 



1. Claim 1 

It cannot be considered to be easy to invent the 
invention -that is set forth in claim 1 in the light of the 
features that are disclosed in documents 1-4; therefore, 
said invention involves an inventive step. 

Document 1 (fig. 1 and 2, page 2, lower left column 
line 3 to page 3, lower left column, line 2) discloses the 
feature of generating a turbulence effect by providing 
semicircular projecting and recessed parts with a radius 
(R) between 2 -9mm upon the surface of a flow passage for a 
molten metal. Therein, the radius (R) corresponds to the 
value ""H" in the present invention, and the diameter (2R) 
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corresponds to the value ^^L'' in the present invention. In 
addition, the turbulence effect is generated by arranging 
the projecting and recessed parts evenly over 7-4 0% of the 
total surface area of the flow passage in the refractory; 
therefore, the remaining 93-60% of the surface area of the 
flow passage does not have projecting and recessed parts 
formed thereupon. This configuration corresponds to the 
'^plurality of independent projecting parts and/or recessed 
parts that are not continuous in either the direction 
parallel to or the direction perpendicular to the 
direction in which the molten steel flows" in the present 
application. 

However, the present invention delimits conditions 
wherein H^2 and L>2H, whereas the invention that is 
disclosed in document 1 comprises semicircular projecting 
and recessed parts with a radius (R) between 2-9 mm, 
meaning that therein, L=2H. The configuration that is 
disclosed in document 1 corresponds to the configuration 
that is set forth in comparative example 6 in fig. 3 of 
the description of the present application (wherein H=5mm 
and Ij=:10mm) ; therefore, it is clear that this 
configuration cannot exhibit the desired effect that is 
exhibited by the present invention. 

In addition, document 1 does not suggest projecting 
and recessed parts with a form other than a semicircular 
form; therefore, it cannot be said to be easy to conceive 
of a configuration wherein L>2H in the light of the 
disclosures of document 1 . 

Furthermore, document 2 (fig. 1 and 2 and paragraphs 
[0010] to [0018] ) discloses a structure for preventing the 
adhesion of alumina, which comprises projecting and 
recessed formations on the inner surface of the aperture 
of an immersion nozzle, wherein the formations with 
projecting and recessed forms have a height or depth (d) 
of 0.5 -5. 0mm and the intervals between the projecting 
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parts or the intervals between the recessed parts (1) are 
between l-20iran. Therein, (d) corresponds to the value '"H" 
in the present invention, and (1) corresponds to the value 
^^L" in the present invention. 

However, the abovementioned projections and recesses 
do not correspond to the ''plurality of independent 
projecting parts and/or recessed parts that are not 
continuous in either the direction parallel to or the 
direction perpendicular to the direction in which the 
molten steel flows" in the present invention, as is clear 
from fig. 2. . 

If the inventions that are disclosed in document 1 
and document 2 were combined, there might be cases wherein 
L>2H; however, such configurations would be arrived at 
accidentally, and it cannot be said that in such cases it 
would be easy to conceive of the inventive concept that 
setting the condition L>2H in the present invention makes 
it possible to achieve a desired operational effect. 

Document 3 (fig. 1 and paragraphs [0003] and [0004]) 
discloses the feature of providing a plurality of pleats 
configured with hyperbolic waveforms in order to prevent 
the adhesion of non-metal inclusions to the inner surface 
of the nozzle aperture, and document 4 (fig. 1 and 2 and 
columns 4-5) discloses a nozzle configured from a 
plurality of interconnected parts wherein the inner 
diameter of the aperture widens in the downstream 
direction in order to prevent the nozzle from clogging. 

For the reasons above, it would not be easy to 
invent the invention that is set forth in claim 1 in the 
light of the features that are disclosed in documents 1-4; 
therefore, the invention involves an inventive step. 



2. Claims 2-12 

Claims 2-12 all cite claim 1 in some manner; 
therefore, the inventions that are set forth in claims 2- 
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